Fossil energy is a limited source of primary energy, various efforts have been made to find alternative fuels that are renewable. Vegetable oil is one of the plants that can be a source of energy, but must be converted into other forms, namely alkyl esters (biodiesel). Biodiesel is a diesel fuel substitute that can be used as a raw material for making or mixing in transportation fuels. In this study, biodiesel will be produced using an esterification-transesterification process with NiZn/Al 2 O 3 catalyst. Process variables include: temperatures of 90,120,150 and 180oC. the ratio of feed methanol: palm oil at a ratio of 1: 15. The concentration of NiZn/Al2o3 catalyst was varied at 1, 1.5, 2, and 2.5%. NiZn/Al2O3 catalyst was synthesized using wet impregnation method with loading of nickel and Zink at 5% wt. The catalyst will be analyzed using XRD and SEM analysis. Nickel and Zink metals in the NiZn/Al 2 O 3 catalyst catalyst have been dispersed on the surface of Al 2 O 3 . Al 2 O 3 calcination before the impregnation process produced NiZn /Al 2 O 3 catalyst with a crystallinity of 62,99%. The results of this study concluded that the biodiesel produced increased with increasing catalyst concentration, temperature, reaction in the esterification-transesterification process where at a temperature of 90oC and catalyst concentration 0.015 g catalyst / gr feed and reaction time of 1.5 hours obtained biodiesel yield of 35.8%, at temperature of 90oC and at a temperature of 180oC and catalyst concentration of 0.01 g catalyst/gr feed obtained biodiesel yield of 48.3%. Biodiesel was analyzed by GCMS to measure the composition of methyl esters and test the properties of biodiesel according to ASTM standards.
Introduction
The energy crisis in Indonesia is caused by an increase in petroleum consumption in daily life. This increase was due to the increase in the number of vehicles and industrial companies. In addition, the amount of petroleum is decreasing. Other energy sources UICRIC 2018 must be found and empowered to solve this problem. One type of petroleum product is diesel which is an important part because it is used in various sectors. Reducing the amount of solar production causes Indonesia to import it from other countries.
Steps that can be taken to reduce diesel consumption are using biodiesel. Due to reduced petroleum production, Indonesia's export value has declined. To overcome these problems, there needs to be research to produce alternative energy, one of which is biodiesel.
Biodiesel is an alternative fuel for diesel engines produced from transesterification reactions between vegetable oils or animal fats that contain triglycerides with alcohols such as methanol and ethanol. This transesterification reaction requires strong base catalysts such as sodium hydroxide or potassium hydroxide to produce new chemical compounds called methyl esters (Gerpen, 2005) .
One example of vegetable oil that can be used for making biodiesel includes palm oil. This material is considered more economical and efficient. But the drawback is the high content of free fatty acids (Free Fatty Acid, FFA) and the presence of other impurity compounds. High FFA levels can inhibit the reaction of biodiesel formation, because the COH used as a catalyst will react with FFA to form soap. Besides that the resulting soap will complicate the separation of biodiesel purification. Therefore, it is necessary to pretreatment against palm oil before being processed into biodiesel so that the FFA content can be reduced. produces 60-80% yield of diesel (Kumar et al, 2010) . However, the higher the temperature used in the esterification process -transesterification, the fraction of diesel will decrease and the lighter hydrocarbon fractions such as kerosene and naphtha will increase (Verma et al, 2015) . The process used in biodiesel production is 
Research Method

Tools
In this study the tool used was a hot plate and magnetic stirrer which was connected to the cooling back and three neck flasks which were installed with stabs and clamps to maintain the biodiesel production process. mixed into a solution.
Catalyst preparation
3. The solution was impregnated while heated at a temperature of 60 ∘ C for 12 hours.
4. The impregnated solution is filtered with filter paper to get the sediment.
5. The precipitate is dried in an oven at 120 ∘ C for 24 hours.
6. The dry precipitate from the oven is derived in the furnace at 600 ∘ C for 5 hours.
Characterization of Catalysts
Catalysts are characterized using XRD and SEM analysis. 
Esterification and transesterification methods
When comparing biodiesel with diesel, the thing that needs to be considered is the level of fuel emissions. Biodiesel produces smaller levels of hydrocarbon emissions, around 30% compared to diesel; CO emissions are also lower, around 18%, particulate molecule emissions 17% lower; while for NOx emissions is around 10%; so that overall, biodiesel emission levels are lower compared to diesel, so its use is more environmentally friendly. (Firdaus, 2009) The process of making biodiesel from used crude palm oil will pass through the following stages (Firdaus, 2009 ):
1. the process of refining used crude palm oil from impurities and water content 2. esterification of free fatty acids contained in crude palm oil, 3. trans-esterification of triglyceride molecules into methyl esters, and 4. separation and purification
Triglyceride Methanol Glycerol Methyl Ester -Biodiesel 
Results of XRD and SEM analysis
To determine the effect of the impregnation process on the NiZn/ Al 2 O 3 catalyst produced, XRD analysis was carried out. NiZn/Al 2 O 3 catalyst was synthesized using wet impregnation method with loading of nickel and zinc used was 5% wt Al 2 O 3 . 
Effect of catalyst concentration
The esterification-transesterification process was carried out at a temperature of 90oC catalyst concentration used in the esterfication-transesterification process in making the diesel fraction is 0.015gr / gr (C16-C19).
Temperature influence
In the esterification-transesterification process is the effect of the reaction temperature on the yield of biodiesel produced. The process was carried out for 1.5 hours with a catalyst concentration of 0.01 gram catalyst / gram feed, at temperatures of 90, 120, 150, and 180oC. Based on the results of the study, calculations were carried out on the yield of liquid products (biodiesel) for each catalyst concentration used to determine the effect of the reaction temperature used on the yield of liquid products (biodiesel).
Biodiesel content of GCMS analysis results
Based on the GCMS analysis results showed that in table 3 the main components contained in the biodiesel sample were methyl 9-octadecanoate (49.45%), methyl hexadecanoate (20.79%), and methyl 9,12-oktaekanoate (18.87%). From these data it can be stated that the biodiesel compound is truly true, namely methyl ester. Analysis with GCMS shows that there are no free fatty acids contained in biodiesel. This shows that the adsorption process is capable of producing biodiesel in the form of methyl esters.
Conclusion
NiZn/Al 2 O 3 catalyst synthesized using wet impregnation method with pretreatment in the form of Al 2 O 3 calcination produced a catalyst with a crystallinity of 62.99% which can be UICRIC 2018 
